Association of N-ethylmaleimide sensitive fusion (NSF) protein and soluble NSF attachment proteins-alpha and -gamma with glucose transporter-4-containing vesicles in primary rat adipocytes.
To investigate the role of N-ethylmaleimide sensitive fusion protein (NSF) and soluble NSF attachment proteins (SNAP)-containing fusion complexes in glucose transporter-4 (GLUT4) membrane trafficking, the subcellular distributions of NSF, alpha-SNAP, and gamma-SNAP in primary rat adipocytes were determined. A large fraction of the NSF and SNAPs were associated with intracellular membranes, distributed between the low-density microsomes (LDM) and high-density microsomes. Very little of the NSF and SNAPs were associated with the plasma membrane fraction. This distribution did not change after insulin stimulation. Approximately 75% of the NSF and SNAPs in the LDM fraction were coimmunoprecipitated with 85% of the GLUT4 and 60% of the vesicle associated membrane proteins (VAMPs; synaptobrevins) VAMP-2 and cellubrevin in anti-GLUT4 immunoadsorptions. In contrast to NSF and the SNAPs, the beta-coatomer protein (beta-COP) found in the LDM fraction was excluded from GLUT4 vesicles. When LDM fractions were solubilized with Thesit (octaethylene glycol dodecyl ether) or Triton X-100, approximately 40% of the alpha-SNAP was colocalized with NSF on glycerol gradients in large (approximately 20S), ATP-sensitive complexes. VAMP-2 and cellubrevin are concentrated in the LDM fractions and in GLUT4 vesicles; both were excluded from these complexes. These data suggest that the steady state association of NSF and the SNAPs with GLUT4 vesicles and cell membranes is independent of the formation of fusion complexes.